Introduction
The Local population goat represents an animal group raised since centuries in the Tunisian arid zone. The natural and human selection process oriented, during long period, this population to acquire a gene pool adapted towards range lands harsh environments and resources scarcities . Indigenous goats are important to the subsistence economic and social livelihoods of a large human population. Among the Tunisian national goat herd, more than 60% of livestock was actually raised in arid zone where pastoral breeding contributes to regional economy (Ouni et al., 2006) . The Tunisian local goat population shows a large morphological and productive variability with a particular adaptation capacity to difficult natural conditions (Gaddour, 2007) . The value of goat milk in human nutrition has received very little attention (Park, 1991; Haenlein, 1993) due probably to lack of information on its importance. In recent years, goat milk is becoming more popular due to its medicinal value especially in infants afflicted with various ailments. Goat milk is richer in most of the medium chain fatty acid like the palmitic acid, oleic acid, as well as mysritic acid, lauric acid, capric acid (Belewu et al., 2009) . Goat milk quality depends on a large number of factors which are related to both the animal (breed, number and stage of lactation, health status) and the condition of production (region, diet, earing system), and has a predominant influence on the quality of subsequent goat milk products (Iancu, 2009). As well, the variation in milk yield being due to management practices like disease control, feeding and housing and variability in genetic make-up of the goat. This provides an opportunity for improvement of goat milk production by changes in management practices and adoption of genetic improvement technologies. The association of genetic polymorphism with milk production and composition has stimulated interest in using genetic polymorphism of milk protein with electrophoresis (Jemmali at al., 2012) . Genetic polymorphism of milk proteins have received considerable research interests in animal breeding because of their relationships with production traits, milk composition and milk quality Jemmali et al., 2013) , and plays an important role in genetic diversity analysis, phylogenetic studies, establishing geographical diversity, conservation decision and improvement breeding goals. Therefore, the purpose of the current study was to analyze the genetic polymorphism of milk protein by electrophoresis.
Material And Methods
The present research work was undertaken [15] . Each doe was sampled 8 to 10 ml of milk by hand milking. After collection, milk samples were stored in portable refrigerators (4°C), transferred to lab and analyzed within 3h after collection. The samples were transferred to lab at -40°C, and stored at -20°C until analysis.
Methods

Samples preparation for electrophoresis
Ten milliliter of the milk was collected from each cow individually. Firstly, the fat of the milk was removed by centrifugation at 290 g for 10 min. then; casein was precipitated by acidification to pH 4.6, and collected by centrifugation at 2000 g for 10 min at 6°C. The supernatant containing serum proteins was taken to another tube, and were kept in the refrigerator at -20°C until electrophoresis analysis (Bech et Munk, 1988) .
Separation of whey protein
To 100 μl of aliquot of whey were added 50 μl of bromophenol blue (1 %. w/w ) and 50 μl of glycerol ( glycerol/ electrode buffer: 1/1) solutions and 10 μl of this mixture was loaded onto the gel. Electrode buffer composition and conditions for separation of the whey proteins by native-polyacrylamide gel electrophoresis were according to Thomas et al., (1989) .
Separation of Casein: Urea-polyacrylamid gel electrophoresis (Urea-PAGE)
Urea-PAGE of the casein samples was undertaken according to the method of Andrews (1983) with some minor modifications. The separating gel buffer (12% T; 3.8% C) was prepared by mixing 3 ml of acrylamide/ bisacrylamide (40% acrylamide and 1.6% bisacrylamide) solution, 7ml of separation gel buffer, 7 ml of TEMED( N,N,N,N-TetramethylEthylene Diamine) and 0.1 ml of a 100 g L -1 Solution of Ammonium Persulfate (APS). The stacking gel buffer (5.7% T; 3.8% C) was made by mixing 7.5 g L (60 mM) of Tris-HCL and 8 M urea at pH 7.6. The stacking gel (5.7% T; 3.8% C) was prepared by mixing 0.5 ml of acrylamide/bisacrylamide (40% acrylamide and 1.6% bisacrylamide) solution, 3 mL of stacking gel buffer, 5 ml of TEMED and 70 ml of a 100 g L -1 solution of APS. The electrophoresis buffer was a solution of 3g of Tris and 14.6 of glycine dissolved in 1000 mL of distilled water (pH adjusted to 8.2). The run was performed at a constant current of 30 mA for 70 min. The gel was stained with commasie blue (0.25% M methanol, 500 mlL -1 containing 125 gL -1 of trichloaacetic acid (TCA)) for 1 h. Destaining was done overnight in a solution of acetic acid (80 mLL -1 ).
Data analysis
The frequency of milk protein alleles was calculated by direct counting the number of different alleles within each locus and breed. Allelic frequency percentage of polymorphic loci, Average number of alleles, observed and expected heterozygosities, and Shannon's information index were estimated as a measure of gene diversity. Hardy-Weinberg equilibrium deviation and Wright's fixation index were also estimated by POPGENE.
Results And Discussion
The electrophoresis pattern of milk samples of local goat showed the presence of four major casein variants. (CSN1S1, CSN2) and two whey proteins: (β-LG, α-LA, SA) genetic variants are observed. The distribution of genotypes and gene frequencies of β-LG, α-Lac, CSN1S1 and CSN2 obtained by polyacrylamide gel electrophoresis in the milk of goat local population were summarized in Table 1 . Two alleles were observed at the β-LG Locus and variant β-LG B was predominant in all the localities and the frequency ranged from 0.450 to 0.587 except in Hazoua Localities. Regarding the α-Lactalbumin Locus, two genetic variants were identified α-Lac A and α-Lac , αs 1 -Cn C in local goat in the present study were comparable with the finding observed by other workers (Garg et al., 2009 . At the β-Casein locus, the A allele was predominant in localities of Elhamma, Nefta and Tozeur. Whereas β-Cn C variant was low in all localities and the frequency varied from 0.095 to 0.2. The β-Cn B allele was observed in a moderate frequency in the majority of localities and the frequency localities varied from 0.293 to 0.433. The electrophoresis pattern of milk samples of local goat showed the presence of four major casein variants. (CSN1S1, CSN2) and two whey proteins: (β-LG, α-LA, SA) genetic variants are observed (Figure 1 and 2) . Three α s1 -Casein were identified in this study αs 1 -Cn A , αs 1 -Cn B , αs 1 -Cn C were identified in this study. Two variants A and B were first detected for β-LG, α-LA, and SA. Similar results were observed in all individual milk samples of Indian goats Rout et al. (2010) . A polymorphism with seven alleles A, B, B 1 , B 2 , B 3 , C, D, E, F, G, O was found in most European breeds (Alpine, Murciana-Granadina, Saanen, Poitevine, Garganica) (Mahé et Grosclaude, 1989; Jordana, 1996; Martin, 1993) . Table 1 summarizes estimated gene frequencies of αs 1 -casein, αs 2 -Casein, SA, αLac and β-Lactoglobulin in the local population studied. All the five milk proteins studied exhibited polymorphism with moderate allele frequencies for αs1-casein C, αs2-casein A, βLG-B and high frequency for SA-A and αLac-A. The gene frequencies of αs 1 -Cn A , αs 1 -Cn B , and αs1-Cn C in local goat in the present study were comparable with the finding observed by other workers (Garg et al., 2009; ) in different Indian goat breeds. The present study is exhibiting similar allelic frequencies in α-Lactalbumin loci as observed by Rout et al. (2010) . Chi squared tests for deviation from the HWE was carried out to determine statistical significance. Deviations from the H W E were significant at the SA (p<0.001) and αs 1 -Cn (p<0.05) locus, whereas the other loci were not significant. Our study showed that the population was in genetic equilibrium for loci β-Cn, α-Lac, and β-LG (Singh, S. K. et al., 2010) . This deviation might be the result of the presence of null or non-amplified alleles, a sampling structure effect, and selection against heterozygotes or inbreeding. The results of different genetic diversity parameter are given in table 3. The effective number of allele was observed in the range of 1.77 (Elhamma) to 2.2 in different localities aver all the population. The overall effective numbers of alleles per locality were lower than the observed values across all localities. The percentage of polymorphic loci was 100% in all localities, for the whole of the population, the average of a number of allele observed is 2.4 whereas that effective are 1.77. The results were similar to the results obtained by Rout et al. (2010) and lower than Serrano (2009) . At the total population, one note that the heterozygosities observed is lower than the awaited heterozygosity. The heterozygosity observed was lowest in Localities of Elhamma (0.45) and highest in localities of Degache and Hazoua.
The heterozygosity rate found for the animals in our analysis population indicates a significant genetic variability within the local goat population relative to that studied by Baltrénaité et al (2009) for five goat breeds that are: Invesgated population, Lithuanian Native, Zaanen, Czech White,and German with the heterozygosity rate 0.325, 0.293,0.238, 0.213,and 0.222 respectively.
F statistics for each locus overall localities are given in Table 4 . The lowest coefficient of inbreeding (F IS) was found at the α-CSNS1 locus (-0.42) and highest was at the α-Lactalbumin locus (0.438). The highest within population inbreeding coefficient F IS value was observed at the (α-Lactalbumin) locus (0.423). The global F IS , F IT and the F ST were -0.027, -0.0021, and 0.0285 respectively. The mean F ST was (0.0285) and indicated that most (97.15%) of total variation raised from differences among individuals, and only 2.85% came from difference among localities. These results agree with those reported by Nafti et al. (2009) in same population and by El Nahas et al. (2008) . However, the present values of genetic differentiation are lower than those reported by Kim et al. (2002) for Korean and Chinese domestic goats (F IS = 20.2%). About the 2.85% variability was observed due to difference between localities, indicating a low subdivision within population. The average value of F ST then indicating a low rate of differentiation enters the various localities (subpopulation or group) compared to the studied total population (set of the sub-populations). The matrix of Nei's (1978) standard genetic distance and Cavalla Sforza (1967) distance among localities is given in table 5. The values of the observed genetic distance are slightly greater than zero, and ranged from 0.0072 to 0.0541, indicating a low level of differentiation between animals in the localities. The least genetic distance was observed between Degueche and Chabbat (0.0072). The local goat population in Degueche and Chabbat were more similar in milk protein gene evolution than in other localities. The high genetic similarity between the two localities may have resulted from gene flow from common ancestors. 
Conclusion
The study presents the information about the genetic structure and genetic diversity of the goat breeds using milk protein variability, which can be helpful for breed improvement as well as breed conservation decisions. This study is a contribution to the understanding and investigation of the local goat population in the region of Djerid in so far as it focuses on the five genetic polymorphism of milk proteins namely casein α s1, β-casein, the 'α lactalbumin, β-lactoglobulin and serum albumin. This work also allowed us to conclude that the level of the whole population, the deviation of the Hardy-Weinberg equilibrium is not significant, and low genetic distance was observed between the different sub-populations. This study illustrates the phenomenon of genetic drift resulting from the use of a limited number of goats from a small number of livestock. We can conclude that the main reason for the decline in genetic variability within the local goat population resides in uncontrolled reproduction and between intra subpopulation. However, this work is a step that could complete because it remains to explain the polymorphism and to investigate their effects on processing quality and nutritional milk, and this can be best studied using techniques made up and the use of highly polymorphic markers in the DNA level. It is remarkable that this population is characterized by its resistance to very difficult arid environment than other breeds selected, so that if tomorrow we were able to detect major genes for resistance to heat, we would most likely find in this population than others. For all these reasons, the local goat deserves our attention.
Molecular markers tools could be useful to establish genetic improvement and good way to conserve Tunisian goat populations.
